INTRODUCTION
Medicare's Part B benefit provides coverage for DME and prosthetics, orthotics, and supplies (POS). Part B covers a wide range of DME for use in the home, including oxy gen equipment and supplies, hospital beds, wheelchairs, walkers, and renal dialysis machines. The coverage for POS, in both home and nursing home settings, includes enteral nutrition therapy, urological supplies, surgical dressings, and devices such as hand braces and artificial limbs. DME-POS benefits are especially important to sick and disabled Medicare beneficiaries, allowing them to avoid institutionalization, live more mobile and independent lives, and maintain their quality of life.
While DMEPOS items are of indis putable importance to beneficiaries, con cern over fraudulent billing and the high cost of these benefits has attracted scruti ny from policymakers during recent years. Beginning in the late 1980s and continuing through today, Medicare has relied on fee schedules to reimburse DME suppliers. Despite attempts to limit rising costs within this framework, expenditures have grown by over 10 percent per year, twice the rate of the national economy. As of 1996, expenditures on DMEPOS account ed for over $6 billion-about 3 percent-of Medicare's $193.9 billion total outlays. Although expenditures actually fell in 1998 because of reductions in the fee schedule, expenditures are projected to rise by more than 5 percent annually during the next decade (Board of Trustees, Federal Hospital Insurance Trust Fund, 1999) . In addition, several studies suggest that Medicare pays more for DMEPOS than other purchasers pay (U.S. Department of Health and Human Services 1996a , 1996b , 1996c , 1996d ; U. S. General Accounting Office, 1997).
As a result of this scrutiny, Congress and CMS have adopted initiatives to reduce DMEPOS expenditures. DMEPOS ser vices are one of four industries that the Federal Government has targeted in Operation Restore Trust, a program designed to prevent Medicare and Medicaid waste, fraud, and abuse. As part of the Balanced Budget Act of 1997, Congress mandated substantial cuts in the Medicare fee schedule for oxygen equip ment and supplies, the largest single com ponent of DMEPOS spending. Also as part of the Balanced Budget Act of 1997, Congress approved up to three CMS demonstration projects to use competitive bidding to set the price of Medicare Part B services. In the demonstration projects, suppliers were no longer reimbursed through a fee schedule but received pay ments based on rates that they bid during the selection process. Suppliers were able to receive payments for items and services covered by the demonstration only if their bids were competitive in terms of quality and value. CMS implemented the first DMEPOS Competitive Bidding Demon stration in Polk County, Florida, with bids for five types of DMEPOS collected in March 1999 and new, lower fees taking effect in October 1999. These initiatives raised important ques tions: What impact, if any, will policy ini tiatives such as reductions in fees and the DMEPOS Competitive Bidding Demon stration have on beneficiaries' access to and quality of the DMEPOS services they receive? In particular, after the initiatives, will beneficiaries still be able to obtain the same access to DMEPOS services they need, when they need them? Will benefi ciaries still receive the same quality of equipment or services? One method of assessing access to and quality of services is to ask users about their satisfaction with the equipment and services they receive from suppliers. This type of rating is often called consumer satisfaction, but it can also be viewed as a summar y measure of access and quality from the unique per spective of users of services. Measuring and reporting consumer satisfaction has become an integral part of efforts to promote active participation by consumers in the health care services received (Sangl and Wolf, 1996) , and CMS is currently sur veying Medicare beneficiaries' satisfaction with health plans and the fee-for-service system using satisfaction questions devel oped by the Consumer Assessment of Health Plans Study (CAHPS ® ).
In order to evaluate the effect of the demonstration on beneficiary satisfaction with DMEPOS suppliers, it is necessary to have a baseline measure of beneficiary sat isfaction prior to implementing the inter vention. This information can then be com pared with beneficiary perceptions, or satis faction, after implementation. Unfortunately, published information about beneficiary satisfaction with DMEPOS suppliers is extremely limited.
In this article, we analyze Medicare ben eficiary satisfaction with DMEPOS suppli ers using data from a random survey of beneficiaries who use five types of DME POS in two Florida counties. Ultimately, this baseline information will be used to evaluate whether Medicare's DMEPOS Competitive Bidding Demonstration pro ject affects beneficiary satisfaction, access to care, quality of equipment, and product selection. More generally, however, we believe that these estimates represent current levels of beneficiary satisfaction with DMEPOS suppliers. comfort level operating the equipment; for Followup surveys in the two counties were oxygen users this includes controlling the conducted 12 months after implementing rate of oxygen flow, using a humidifier, the demonstration fee schedule; these attaching regulators, and cleaning filters. results will be compared with the baseline Nearly all questions allow users to check surveys to evaluate the impact of the boxes corresponding to the appropriate demonstration in Polk County.
METHODS

As
answers, which ranged from 2 to 10 cate Although many of the questions are iden gories depending on the level of detail tical, separate survey questionnaires were required. developed for beneficiaries using home Questions on supplier conduct/perfor oxygen equipment and beneficiaries using mance address overall satisfaction (on a the four other types of DMEPOS covered in scale from 0 to 10, with 10 being the best), the demonstration (hospital beds, urologi equipment reliability, and whether or not cal supplies, surgical dressings, and enteral users would recommend the supplier to a nutrition). An oxygen-specific question friend. Each survey also includes ques naire was developed because home oxygen tions related to customer service, includ accounts for the majority of DMEPOS use ing the quality and type of training, prompt and expenditures. The oxygen survey ness and courtesy in filling orders and includes 75 questions, and the other DME addressing problems, customer support POS questionnaire includes 58 questions. during and after hours, complaint resolu Many of the additional questions on the tion, and the number of contacts between oxygen survey result from duplicate ques the user and the supplier. tions being asked for both portable and sta Finally, each survey concludes with a tionary oxygen equipment. Each survey series of questions on demographic charac was expected to take between 15 and 20 teristics, including health status, living arrangements, race, education, income, and whether or not the survey was completed by proxy. Proxy respondents are asked to indicate their relationship to the user, why the user was unable to complete the survey himself, and what level of support the proxy provided in responding to the survey. Many of the survey questions, including those related to satisfaction, were taken from the CAHPS ® survey instrument. As part of the CAHPS ® development process, these questions received extensive cogni tive and psychometric testing. Additional questions specific to DMEPOS were developed expressly for this survey. These questions were reviewed by survey method ologists and pretested with a small sample of DMEPOS users.
The data collection design was adapted from the approach used in the Medicare Beneficiary Health Status Registry pilot study that achieved a response rate of 83 percent from Medicare beneficiaries (Turner et al., 1994) . The protocol includ ed mailing of prenotification letters and questionnaires to all members of the sam pling frame, a second mailing to nonrespondents, and telephone followup and inter views with remaining non-respon dents. The prenotification letter and an informational booklet assured sample members that participation in the survey was voluntar y and that their decision whether or not to participate would not affect their Medicare benefits. As is typical for mail and telephone surveys, a respon dent's willingness to participate in the sur vey by completing and returning the ques tionnaire was taken as his or her informed consent to participate in the survey.
The sampling frame for the baseline sur vey was composed of a list of Medicare recipients (aged or persons with disabili ties) with permanent addresses in Polk and Brevard Counties who submitted Part B claims for home oxygen, hospital beds, urological supplies, surgical dressings, and enteral nutrition from July-November 1998. The initial list was merged with death dates from the Medicare Enrollment Database, and individuals who were known to have died were deleted from the sampling frame prior to sample selection. Initial plans called for random samples of 800 oxygen users in Polk County, 800 non-oxygen users in Polk County, 800 oxygen users in Brevard County, and 800 non-oxygen users in Brevard County to be selected for sur veying. However, there were fewer than 800 non-oxygen users in both Polk and Brevard counties, so all non-oxygen users were included in the sample. For oxygen users, a random sample of 800 beneficia ries from Polk County was drawn; the sam ple for the comparison county was then drawn with the objective of matching the sample drawn from Polk County.
Surveys were mailed to 1,600 oxygen users and 1,295 users of other medical equipment and supplies. Forty-eight indi viduals were ineligible for the sur vey because they lived outside the study coun ties, and 195 individuals in the sample were deceased. A total of 1,953 individuals responded, for an overall response rate of 74 percent, excluding ineligible or deceased persons. The response rate for the oxygen survey was 82 percent, while the response rate for the other DMEPOS survey was 63 percent. The higher response rate for the oxygen survey may be because beneficia ries spend more money and receive more service on oxygen equipment than on other supplies; thus, they may be more interested in the oxygen survey.
DESCRIPTIVE STATISTICS
To provide baseline information on satis faction, we calculated the percentage of beneficiaries responding with each satis faction rating between 0 (worst possible supplier) and 10 (best possible supplier). We also calculated beneficiary ratings of delivery time, training, frequency of home visits, reliability of equipment, complaints and requests for help, and supplier responses to complaints and requests.
Multivariate Analysis of Satisfaction
To determine which variables have the largest impact on satisfaction, we performed multivariate regression analyses. Because of the differing nature of oxygen and other DMEPOS services, we performed separate analyses for oxygen users and other DMEPOS users, and then tested whether it would be appropriate to run a pooled regression on the combined data set. The regression for other DMEPOS users allows for additional service-specific effects by including dichotomous variables for hospital beds, urological supplies, sur gical dressings, and enteral nutrition.
The dependent variable in each specifica tion is an ordinal ranking of beneficiary sat isfaction with his supplier on a scale from 0 to 10. A ranking of 10 is better than a rank ing of 5 but not necessarily twice as good. Given the ordinal nature of the dependent variable, we estimate an ordered logit model to determine which beneficiary and supplier characteristics are associated with higher rankings. This model takes into account the ordinal nature of the satisfac tion variable and estimates the probability that a consumer will choose each satisfac tion rating based on personal and supplier characteristics, which in our model are a series of dichotomous (dummy) variables. We report odds ratios and 95 percent confi dence intervals for these ratios for each vari able. Each odds ratio may be interpreted as the ratio of the odds of choosing a higher, rather than lower, satisfaction ratio when the variable is equal to 1 rather than 0.
In addition to dichotomous variables rep resenting the DMEPOS product cate gories, each ordered logit model includes supplier-related and user-demographic characteristics as explanatory variables. These variables are described in the fol lowing paragraphs.
Supplier characteristics include a vari able identifying those respondents who reported having major problems with their equipment in the last 6 months. Another variable indicates whether the equipment was delivered on the same day that it was ordered. Three dichotomous variables indicate the level of face-to-face contact the respondent has had with his or her suppli er during the last 6 months. They signify, respectively, no face-to-face contact, a few contacts (between one and five contacts over the prior 6 months), or many contacts (greater than five contacts over this time period; that is, at least monthly visits). We distinguish between few and many con tacts because of concern that multiple con tacts might be the result of problems with the supplier and/or the equipment and thus would have a negative impact on sat isfaction. The regressions include three dichotomous variables identifying whether the respondent rated his or her training on the equipment as excellent; very good; or good, fair, or poor (the omitted category). The regressions also include a dichoto mous variable signifying that the respon dent did not receive training.
Seven user demographic variables are included. An education variable was assigned a value of 0 for those who had not graduated from high school; 1 for high school graduates, general equivalency diplomas, and those who completed some college or technical school; and 2 for col lege graduates and those who had more than a 4-year college degree. A race/eth nicity variable identifies the respondents' race and ethnicity, though only to the extent that it distinguishes between nonHispanic white persons and all other race/ethnicity combinations. Other vari ables include whether the beneficiary lives alone, reported his or her health status as at least "good" as opposed to "fair" or "poor," and whether he or she has been using DMEPOS equipment for at least 1 year. To test whether the use of a proxy respondent implies differential levels of satisfaction, we include a proxy variable. Although we do not expect differences in baseline responses between the demon stration and comparison sites, we include a dummy variable for the demonstration site (Polk County) to test this hypothesis. Because a fixed fee schedule was used at the time of the sur vey to reimburse Medicare DMEPOS services and benefi ciaries faced standard Medicare coinsur ance rates, we did not include a cost vari able in the equation. Table 1 shows the demographics for respondents to the two surveys. The average age of respondents was more than 70 years old, and consistent with this age, more respondents were female than male. Not sur prisingly, the surveys reveal a high degree of morbidity. Respondents were asked to rate their overall health on a scale from 1 to 5, with 1 signifying excellent and 5 signifying poor. Approximately one-third of respondents to each survey rated their overall health as poor, and 75 percent rated their health as either fair or poor. The majority of respondents report ed living with a spouse or other relative; however, 23 percent of oxygen users and 10 percent of other DMEPOS users reported living alone. Additionally, 4 percent of oxygen users and 18 percent of other DMEPOS users reported living in a nursing home or assisted living facility. Seventeen percent of oxygen users were non-white individuals, as were 31 percent of other equipment users. Among other equipment users, 74 percent used hos pital beds, 35 percent used urinary equip ment, 21 percent used wound coverings, and 14 percent used enteral nutrition equipment (respondents could use more than one type of equipment).
RESULTS
User Demographics
Survey results also revealed that over three-quarters of oxygen users responded to the survey themselves; in contrast, proxy responses were very common (61 percent) for other DMEPOS users. On both surveys, spouses/partners and sons or daughters were the most common proxy respondents, accounting for 75 percent of proxies on the oxygen survey and 67 percent of proxies on the other DME POS survey. Other relatives accounted for an additional 15 percent and 19 percent of proxies on the oxygen and other DMEPOS surveys, respectively.
Sixty-seven percent of oxygen users and 43 percent of other DMEPOS users rated their supplier as highly as possible for overall satisfaction (Figure 1 ). These numbers increased to 92 percent and 74 percent, respectively, when including rankings of 8 or higher. Over 90 percent in each group responded that they would recommend their supplier to a friend. Only a handful of respondents-less than 2 percent-report having switched suppliers because they were dissatisfied with the service. Table 2 shows how users rank suppliers' performance based on time between order and delivery, training effectiveness, fre quency of supplier visits, equipment reliabil ity, and responses to equipment or service problems. As shown in the table, users rank their suppliers highly on most of these fac tors. However, differences between oxygen users and users of other DMEPOS are apparent. For example, 75 percent of users report that their oxygen equipment was delivered on the same day it was ordered, and another 22 percent received their equip ment between 1 and 2 days after ordering. A much smaller percentage of other DME POS users (45 percent) report that their equipment was delivered on the same day it was ordered, although another 37 percent received their equipment between 1 and 2 days after ordering. Unlike oxygen therapy where nearly everyone received training, only 74 percent of other DMEPOS users report being trained to use the equipment. However, of the other DMEPOS users who received training, 75 percent rated their training as either excellent or very good, about the same percentage reported for oxygen users. Oxygen users and other DMEPOS users also differ on the frequency of supplier visits. Among oxygen users, 57 percent report having had an employee come to the house at least once per month to either deliver or check equipment. In contrast, over 75 percent of other DMEPOS users did not have a supplier visit even once during the preceding 6 months. The vast majority of oxygen respondents report that they are either very or somewhat comfortable controlling the rate of oxygen flow (nearly 80 percent), using a humidifier (nearly 80 percent), attaching regulators (86 percent), and cleaning fil ters (73 percent). Most of the other DME POS users (71 percent) also report being either ver y or somewhat comfortable using and maintaining their equipment.
Factors Affecting Satisfaction
Multivariate Analysis of Satisfaction
Means of the variables included in the multivariate ordered logit are presented in Table 3 , and results for the oxygen and other DMEPOS specifications are present ed in Table 4 . We also estimated the model using ordinary least squares; the results (not shown) were qualitatively similar. Because an F-test (not reported) strongly rejected the appropriateness of pooling the data across specifications, we do not include the results of the pooled model. The other DMEPOS regression reveals that, after adjusting for the levels of the other independent variables, urinar y devices is the only type of DMEPOS equip ment significantly associated with differen tial levels of satisfaction.
Both regressions reveal a strong rela tionship between training and beneficiary satisfaction. The omitted reference cate gor y is good, fair, or poor training. Individuals responding that they received excellent or very good training rated their suppliers higher. Oxygen users who received no training were just as satisfied as those who received good, fair, or poor training. Other DMEPOS users who received no training were significantly more satisfied than those who received NOTES: DMEPOS is durable medical equipment and prosthetics, orthotics, and supplies. Confidence intervals are shown in parentheses. DME is durable medical equipment. Medical Equipment and Supplies Consumer Survey, 1999. good, fair, or poor training. The odds ratio for same-day deliver y is significantly greater than 1 in both specifications, revealing that customers are likely to rate their suppliers higher if they receive the equipment promptly. The odds ratio asso ciated with an increase in equipment prob lems is not significantly different from 1 in either specification. The two included contact variables mea sure the marginal influence that these vari ables have on satisfaction. Compared with the omitted reference category that repre sents no contacts during the prior 6 months, those oxygen users who have a few or many contacts rate their suppliers higher. The odds ratios for the contact variables are not significantly different from 1 in the other DMEPOS regression.
SOURCES: Oxygen Consumer Survey
The variable signifying greater educa tion has an odds ratio less than 1 in both regressions, and the odds ratio is signifi cantly different from 1 in the oxygen spec ification. The length of time that an indi vidual has been using the equipment and whether they live alone appear to have no effect on satisfaction ratings. The odds ratio on the variable representing white non-Hispanics is greater than 1 in both regressions and almost significantly differ ent from 1 in the other DMEPOS specifica tion. The other DMEPOS specification shows a positive and significant effect asso ciated with the health status of the benefi ciary. We find no evidence that the use of a proxy respondent is correlated with per ceived satisfaction. We also do not find any systematic differences in satisfaction between the demonstration and compari son counties, suggesting that Brevard County was an appropriate choice for com parison.
DISCUSSION
Oxygen users are extremely satisfied with their suppliers, and other DMEPOS users are also quite satisfied, although slightly less so. The surveys reveal that users rank their suppliers highly on nearly every category of service, including deliv ery, training, frequency of supplier visits, reliability of equipment, and responses to equipment or service problems. However, regression results reveal that the marginal effect of these variables is different for oxygen than for other DMEPOS users. Indeed, the differences are strong enough that we reject the hypothesis that the data from the two groups can be pooled.
These differences are most likely due to the nature of the products. Generally, suppliers deliver oxygen equipment directly to the home and deliver additional supplies, particularly portable oxygen tanks, on a routine basis. Because oxygen is poten tially dangerous, careful training is required, and suppliers generally check the equipment while making deliveries. Delivery, training, and onsite servicing requirements vary for other DMEPOS equipment. Hospital beds and enteral nutrition equipment are generally deliv ered by the supplier, while surgical dress ings, urological supplies, and some enteral nutrition supplies, such as nutritional for mula, can be purchased at suppliers' outlets or received by mail. Some DMEPOS equipment (e.g., surgical dressings or uro logical supplies) does not require training, and other equipment (e.g., enteral nutri tion) is primarily used in nursing home set tings, where it is operated by trained staff. Onsite servicing is also relatively uncom mon for surgical dressings and urological supplies.
As noted, most oxygen users and users of other DMEPOS who received training report that the training was excellent or very good. With a mail and telephone sur vey, it is not possible to directly test whether this training is effective. As an indirect measure of training effectiveness, the survey asked whether users are com fortable operating their equipment. The vast majority of respondents report being either very or somewhat comfortable oper ating the equipment. Surprisingly, oxygen users report higher mean values of com fort than users of other DMEPOS, even though oxygen equipment is considered to be more complicated than the other DME POS products.
To determine which of the variables dis cussed earlier have the largest impact on satisfaction, we performed multivariate regression analyses for oxygen and the other DMEPOS products that are included in the competitive bidding demonstration. Both regressions reveal a strong relationship between the perceived quality of train ing and beneficiary satisfaction. More contact with the supplier is also associated with greater satisfaction for oxygen users, while frequency of contact with the supplier has no significant effect for other DMEPOS users. This again may reflect the differing nature of oxygen and other DMEPOS products. Oxygen equipment is more com Medicare beneficiaries who use DME plicated and requires more maintenance POS clearly are highly satisfied with their than the other DMEPOS equipment.
DMEPOS suppliers. These results raise Moreover, many oxygen users receive reg an interesting question: Are beneficiaries ular deliveries of portable oxygen tanks. more satisfied with DMEPOS suppliers Therefore, we expect that ongoing contact than with other health care suppliers or do with the oxygen supplier is likely to be relat Medicare beneficiaries always rate suppli ed to training, maintenance, and/or deliv ers highly, regardless of whether the sup ery and should be positively correlated with plier is a physician, health maintenance satisfaction. The correlation between conorganization, or DMEPOS supplier? To tact and supplier satisfaction for the other provide perspective on this issue, it is DMEPOS products is less clear; this equip worth comparing the DMEPOS results ment generally requires minimal training with satisfaction ratings for other health and maintenance. The regression results care services. Our questions on satisfac are consistent with these expectations. tion were derived from similar questions Because the other DMEPOS products on the CAHPS ® survey. The CAHPS ® sur also vary greatly in terms of the level of vey focuses on patients' experiences with training required and other variables of several dimensions of medical care and interest, we ran an additional regression contains four questions asking consumers (not shown) that allowed both the inter to rate the following on a scale from 0 to 10: cepts and slopes to vary by product type.
• Their personal physician. Although the small sample size associated
• The specialist seen most often in the last with any one product resulted in relatively 6 months. large standard errors, the signs of the coef
• The health care received in the previous ficients were consistent across products. 6 months. In summary, the regression results for oxy
• The performance of the health plan gen and the other DMEPOS products sug itself. gest that consumers are acutely aware of Early CAHPS ® results show mean rat the service they receive from their suppli ings ranging from a low of 7.6 regarding ers, and they reward higher quality service the health plan to a high of 8.1 for both the with higher satisfaction ratings.
personal doctor and the specialist (Fowler, The coefficients on the demographic vari Gallagher, and Nederend, 1999) . Nationables yield some varying results. The white wide, the average ranking for Medicare non-Hispanic odds ratio is greater than 1 in managed care plans in 1998 was 8.7 out of both regressions and nearly significant in 10 (Beeuwkes, 1999) , and the percentage the other DMEPOS specification. The odds of enrollees in Florida who rated their ratio for the variable signifying greater edu health plan as a 10 was 47 percent (Centers cation is negative in both regressions and for Medicare & Medicaid Services, 2000) . significantly greater than 1 in the oxygen In comparison, our results reveal the averspecification. The other DMEPOS specifi age rating for oxygen suppliers is 9.2, and cation shows a positive and significant effect the average rating for other DMEPOS supassociated with the health status of the ben pliers is 8.3. Sixty-seven percent of oxygen eficiary. It has been suggested that an indi users and 43 percent of other DME users vidual who is positive about his own health give their supplier the highest possible rat is more likely to be positive about his sup ing. Obviously, managed care is a very dif plier's performance (Piette, 1999) . ferent service from DME and the usual cautions about comparing apples with oranges apply; nevertheless, these results add perspective to the overall high satisfac tion ratings for DME suppliers. The rat ings for oxygen suppliers appear higher than satisfaction ratings for other health care services. The ratings for suppliers of other DMEPOS services are also high but closer to those for other health care ser vices. Our study has several limitations. First, because the study was limited to two Florida counties, the high satisfaction lev els recorded for oxygen and other DME POS suppliers may not generalize to suppli ers in other locations. Note, however, that Medicare reimbursement policies in the counties at the time of the surveys were similar to those in the rest of the Nation.
Second, proxy respondents were com mon, particularly on the other DMEPOS survey. Proxies often give lower ratings on health status questions than do intended respondents, and the same result may hold for satisfaction. However, most of the prox ies who responded were close relatives of the sampled beneficiary. Although proxy satisfaction ratings were slightly lower than non-proxy ratings, the differences were not significant.
Finally, as a set of baseline surveys, our results cannot yet show the results of DMEPOS policy changes, such as fee reductions or the implementation of com petitive bidding. Nevertheless, they provide important baseline information thatcombined with later data-can be used to evaluate whether policy changes, such as reductions in reimbursement or the DME POS Competitive Bidding Demonstration, will affect beneficiary satisfaction. Because the baseline satisfaction levels are already so high, it is almost statistically impossible for the initiatives to cause satisfaction rat ings to increase. Thus, if any changes in satisfaction are to be observed, they are likely to be negative. Our analysis pro vides a useful baseline for evaluation pur poses, with data on both satisfaction as well as quality and service variables that are clearly associated with satisfaction.
